The biological assessment of vitamin D3 metabolites produced by rumen bacteria.
Biological assays were performed to evaluate 10-oxo-19-nor-vitamin D3 (10-oxo-D3) and 5(E) 25-hydroxy-10-oxo-19-nor-vitamin D3 (25-OH-10-oxo-D3) two bacterial products of vitamin D3 (D3) and 25-hydroxyvitamin D3 (25-OHD3) metabolism, respectively. The 5(Z) and 5(E) isomers of 10-oxo-D3 were, respectively, 40- and 80-fold less active than D3 in stimulating Ca+2 absorption from the gut. 25-Hydroxy-10-oxo-D3 did not stimulate Ca+2 absorption. Only 5(Z) 10-oxo-D3 induced mobilization of bone Ca+2. In addition, both 10-oxo-D3 and 25-OH-10-oxo-D3 showed poor affinities for either the plasma D3-binding protein or the thymus 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3] receptor. 10-Keto-D3 exhibited a plasma half-life of only 6 min. This was a much shorter half-life than that exhibited by other vitamin D metabolites and was expected because of the poor affinity 10-oxo-D3 has for the plasma vitamin D binding protein. Bacterial metabolism of D3 deactivates the vitamin, which allows ruminants to tolerate relatively large oral doses of D3.